Though numerous studies have already been carried out on the intestinal calcium absorption, only a small number of report are yet available on the intestinal calcium excretion, probably because of the difficulty of the accurate measurement of calcium excretion as a part of the complex in-and outward movement of calcium across the intestinal wall. Since the method of the intestinal loop in situ provided a convenient method for the measurement of calcium absorption (Fujita, 1973) , attempts were made to utilize :a similar method to measure the intestinal calcium excretion though placing distilled water in the loop instead of the calcium solution.
Materials and Methods
Male Wistar rats of 1 and 18 months of age were laparotomized under pentobarbital-Na anesthesia after overnight fast. The pylorus was ligated followed by the second ligation of the small intestine approximately 6cm to the anal direction and bile duct ligation to prepare an intestinal loop in situ. One ml distilled water was placed in the loop via the more distal portion of the intestine with cautions not to injure the intestinal loop and a second ligation was made directly proximal to the site of the puncture at the distal end of the loop in order to prevent a leak of the content. After 15 to 75 minutes the the loop content was removed and the calcium content was measured by the Webster's method (Webster 1962) . Though the final calcium content probably represents the balance of intestinal calcium excretion and absorption since part of the calcium excreted is again absorbed during this period, the calcium excretion from this part of the intestine during this period (Fig.1) .
Acute hypercalcemia was produced by a single intravenous injection of 20mg/kg calcium as lactate and acute hypocalcemia by similar injection of used in all the subsequent experiments. No significant difference was seen in serum calcium between the two groups. Acute hypercalcemia tended to increase the intestinal calcium excretion and hypocalcemia to decrease it as shown in Fig.3 , although no significant difference from the control was demonstrated in either case. As shown in Fig.4 , parathyroidectomy 24 hours prior to the experiment significantly decreased serum calcium and intestinal calcium excretion, but an injection of 100 USP units/ kg Parathyroid Extract 4 hours prior to the experiment prevented such decrease. As shown in Fig.5 
Discussion
The study on the excretion of calcium from the intestine is as important as that on the calcium absorption, since the balance of intestinal calcium excretion and absorption determines the net calcium intake. The present method placing distilled water in rat intestinal loop in situ after shutting of the inflow of bile and pancreatic juice measures the net calcium excretion from the intestine, since no calcium is contained in the distilled water in the beginning and all the calcium contained in the loop at the end of the experiment represents the excretion from the intestine, though some of the calcium once excreted might have been absorbed again. The calcium content of the loop increased as time went on, suggesting that the process of intestinal calcium excretion is a progressive one and more calcium is apparently excreted from 18-month-old rat's intestine than that of one-month-old rat, even if the difference in the intestinal mucosal surface is taken into consideration.
The intestinal calcium excretion is apparently not a simple reflection of serum calcium level, since no (100 USP Units) Fig.4 The decrease of intestinal calcium exeretion following parathyroidectomy is probably due to the loss of the action of parathyroid hormone itself facilitating calcium exchange through the intestinal wall, probably mediated by renal 1-hydroxylation of vitamin D, rather than hypocalcemia in the light of the above experiment. Though parathyroid hormone is known to increase the intestinal calcium absorption through enhancement of the renal 1-hydroxylation of vitamin D, the details of calcium transport across the intestinal wall has not been analyzed and the decrease of intestinal calcium excretion might play a part in the known action of parathyroid hormone and vitamin D derivatives (Rasmussen, 1959; Harrison and Harrison, 1965; DeLuca, 1971) . The action of dihydrotachysterol, an analogue of vitamin D without the need for activation by the kidney, to decrease intestinal calcium excretion might also partially reflect the increase of calcium absorption.
Thus the intestinal calcium excretion and absorption are still not clearly separated. Younoszai and Schedl (1972) demonstrated a decrease of 45Ca flux into the lumen of perfused intestinal segment of rat by the action of vitamin D. Tetragastrin which was shown to increase calcium absorption (Fujita 1973) apparently increased calcium excretion as well. Since gastrin is a known secretagogue for calcitonin, such action might be mediated by calcitonin, though noect of calcitonin on intestinal calcium excretion has been reported.
Calcium excretion from rat ileum has been studied by Walling and Kimberg (1973) , who reported the active secretion of calcium by rat ileum and jejunum in vitro. The ileal calcium-secretory process was not saturable over a range of calcium concentration from 0.112 to 11.2mM. The ileum of rats maintained on high calcium diet actively secreted calcium while the ileum of rats fed low calcium diet did not.
